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(57) Abstract 

In a method of freezing a surface layer of a food product (6), this is placed on a non-foraminous conveyor belt (7). Cold air in the 
form of jets is blown towards the underside of the non-foraminous conveyor belt. An apparatus for carrying out the method comprises, 
in addition to the non-foraminous conveyor belt (7), a plurality of stationary nozzles (14) for producing jets towards the underside of the 
non-foraminous conveyor belt in an area which extends over the width of the non-foraminous conveyor belt 
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METHOD AND APPARATUS FOR SURFACE FREEZING 

The present invention relates to a method and an 
apparatus for freezing a surface layer of a food product. 

When freezing products that do not have a fully 
solid structure, the products can easily mould to the 
5 base, on which they are frozen. This is disadvantageous 
if the base has a shape that differs from the one that is 
desirable for the product in its final frozen form. There 
is also a risk that the products freeze onto the base, 
which results on the one hand in the product being defec- 

10 tive and, on the other hand, in residues of the product 
remaining on the base and needing to be removed before 
the base can be used again. 

It is known that freezing fast can be avoided if the 
base is given a very low temperature. This is, however, a 

15 relatively energy-consuming method as it requires liquid 
nitrogen or the like. Alternatively, a foil can be used 
between the base and the product, in which case the pro- 
duct need not have such a low temperature. However, the 
heat transmission will then be relatively poor especial- 

20 ly if the product is not so soft that a major part of its 
lower surface presses the foil into direct contact with 
the base. 

The object of the present invention is to provide 
a method of freezing a surface layer of a food product 

25 in an energy-effective manner and while ensuring that the 
surface layer over the major part of the lower surface of 
the product is frozen. 

According to the invention, this object is achieved 
by the method and the apparatus being given the distin- 

30 guishing features that are evident from the appended 
independent method claim and apparatus claim, respec- 
tively. Various embodiments will appear from the depen- 
dent claims. 

In the inventive method, the food product is thus 
35 placed on a non-f oraminous conveyor belt and cold air 
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in the form of jets is blown towards the underside of 
the conveyor belt. This results in very efficient cool- 
ing of the non-f oraminous conveyor belt from the under- 
side thereof, thereby achieving rapid freezing of a layer 
5 closest to the lower surface of the product, said lower 
surface abutting directly against the upper side of the 
non-f oraminous conveyor belt. 

To freeze food products by subjecting them directly 
to cold jets is previously known, but many products of 

10 a wholly or partly looser consistency can, of course, 

probably not be subjected to such jets. By using a non- 
f oraminous conveyor belt, it will however be possible to 
freeze also such food products at least over a surface in 
direct contact with the conveyor belt if the jets are 

15 instead directed to the underside of the conveyor belt 
and this is not made too thick or too poorly thermally 
conductive. 

In a preferred embodiment, the non-f oraminous con- 
veyor belt comprises a non-f oraminous foil strip support- 

20 ed by a f oraminous supporting belt. When the cold jets 
are blown towards the underside of the this conveyor 
belt, they pass through the f oraminous supporting belt 
and press the foil strip into intimate contact with a 
major part of the underside of the food product, even if 

25 this surface is somewhat uneven. Excellent heat transmis- 
sion is thus achieved, and the bottom layer of the food 
product can rapidly be transferred to a frozen state. 

In an alternative embodiment, the conveyor belt com- 
prises a single belt of metal or some other material hav- 

30 ing good thermal conductivity, such that also in this 

case excellent heat transmission can be achieved and the 
bottom layer of the food product thus can be quickly 
transferred to a frozen state. 

Preferably, the cold air is blown in the form of 

35 jets towards the underside of the non-f oraminous conveyor 
belt in a stationary area, which extends over the width 
of the non-f oraminous conveyor belt, while at the same 
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time the non-f oraminous conveyor belt is successively 
moved past the stationary area. 

In one embodiment/ use is also made of a superposed, 
non-foraminous cover belt, which is positioned on top of 
5 and in contact with the food product on the non-forami- 
nous conveyor belt and which is moved in parallel there- 
with. Also in this case, cold air is blown in the form 
of jets towards the upper side of the superposed cover 
belt. As a result, the entire surface layer, or a great 
10 part thereof, of the food product can be frozen effec- 
tively, i.e. with good heat transmission and in a short 
time . 

An apparatus for carrying out the inventive method 
comprises a non-foraminous conveyor belt and a plurality 

15 of stationary nozzles for blowing cold air in the form of 
jets towards the underside of the non-foraminous conveyor 
belt in an area which extends over the width of the non- 
foraminous conveyor belt. 

In a preferred embodiment, the non-foraminous con- 

20 veyor belt comprises a non-foraminous foil strip support- 
ed by a f oraminous supporting belt. 

Alternatively, the non-foraminous conveyor belt can 
consist of a single non-foraminous belt of metal or some 
other material with good thermal conductivity. 

25 In one embodiment, the apparatus also comprises a 

superposed, non-foraminous cover belt, which is arranged 
above the non-foraminous conveyor belt to cover a food 
product positioned on said conveyor belt, and a plurality 
of additional stationary nozzles for blowing cold air in 

30 the form of jets towards the upper side of the superpos- 
ed, non-foraminous cover belt. 

The superposed cover belt preferably is a non-fora- 
minous foil strip, but it can also consist of a belt of 
metal or some other material with good thermal conducti- 

35 vity. 

An embodiment of the invention will now be described 
in more detail with reference to the accompanying drawing 
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which is a schematic side view of a freezing apparatus 
for food products. 

More specifically, the drawing illustrates a freezer 
1 with a feed opening 2 and a discharge opening 3. The 
5 freezer 1 can be of the type using a foraminous conveyor 
belt 4, which moves the food products that are to be 
frozen along a helical path from the feed opening 2 to 
the discharge opening 3 while cold air is forced to flow 
round the food products, such that they are completely 
10 frozen when reaching the discharge opening 3 of the 
freezer 1. 

An apparatus 5 according to the invention is in this 
case used as a prefreezer for producing at least a frozen 
bottom layer on food products 6 before they are placed on 

15 the foraminous conveyor belt 4 of the freezer 1. 

The apparatus 5 comprises a foraminous supporting 
belt 5 which travels in an endless path over two deflect- 
ing rollers 8 and 9. A storage roll 10 contains a foil 
strip 11, which from the storage roll 10 is extended over 

20 an upper run 12 for the supporting belt 7 to a receiving 
roll 13. 

Under the supporting belt 7 in the upper run 12 
thereof, a plurality of stationary nozzles 14 are arrang- 
ed. The nozzles 14 are distributed in an area which 

25 extends over essentially the entire width of the support- 
ing belt 7, said width being essentially the same as or 
greater than the width of the foil strip 11. The nozzles 
14 constitute outlets from a duct 15 which in turn is 
supplied with cold air at high pressure by means of a 

30 fan 16, such that the nozzles 14 eject jets, i.e. streams 
of air at such a speed that the layer of air closest to 
the foil strip 11 is broken, which considerably improves 
the heat transmission. 

The entire apparatus is accommodated in an insulated 

35 casing 17, which also contains a cooling battery 18, to 
which the suction side of the fan 16 is connected. 
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As indicated by dashed lines in the drawing, a 
second foil strip 19 can be passed essentially parallel 
with the supporting belt 7 and the foil strip 11 from a 
storage roll 20 to a receiving roll 21. By means of resi- 
5 liently suspended deflecting rollers 22 and 23 , the 

second foil strip 19 can be made to follow a path which 
connects to the top faces of the food products 6 conveyed 
on the foil strip 11 and the supporting belt 7 along the 
upper run 12. 

10 The foil strip 19 is also pressed down towards the 

top face of the food products 6 by means of jets of cold 
air, which are directed by the nozzles 24 towards the 
upper side of the second foil strip 19. Like the nozzles 
14, nozzles 24 constitute outlets from a duct 25, which 

15 can be connected to the outlet side of the fan 16 or to 
the outlet side of a correspondingly arranged fan, such 
that the jets of cold air from the nozzles 24 press the 
second foil strip 19 into good contact with at least an 
essential part of the top faces of the products 6 and, 

20 thus, rapidly freeze the surface layer closest to the 
foil strip 19. 

In the above embodiment of the apparatus according 
to the invention, the supporting belt 7 and the foil 
strip 11 constitute a non-f oraminous conveyor belt, which 

25 supports the food products 6 and towards the underside of 
which in the upper run 12 the jets of cold air are blown 
from the nozzles 14. In an alternative embodiment, a non- 
foraminous belt of metal or some other material could 
replace the belt 7 and the strip 11 and on its own con- 

30 stitute the non-f oraminous conveyor belt. 

In the above embodiment of the inventive apparatus, 
the foil strip 19 forms in the same manner a non-forami- 
nous cover belt, which in an alternative embodiment could 
be a belt of metal or some other material having good 

35 thermal conductivity. 
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CLAIMS 

1. A method of freezing a surface layer of a food 
5 product (6), characterised in that the food 
product (6) is placed on a non-f oraminous conveyor belt 
(7 , 11), and that cold air in the form of jets is blown 
towards the underside of the non-f oraminous conveyor 
belt. 

10 2. A method as claimed in claim 1, charac- 

terised in that the cold air in the form of said 
jets is blown towards the underside of the non-f oraminous 
conveyor belt (7, 11) in a stationary area, which extends 
over the width of the non-f oraminous conveyor belt, and 

15 that the non-f oraminous conveyor belt is successively 
moved past the stationary area. 

3. A method as claimed in claim lor2, char- 
acterised in that a superposed, non-f oraminous 
cover belt (19), which is positioned above the non-fora- 

20 minous conveyor belt (7, 11) , is moved in parallel there- 
with, and that cold air in the form of jets is blown 
towards the upper side of the superposed, non-f oraminous 
cover belt. 

4. An apparatus for freezing a surface layer of a 
25 food product (6), characterised by a non- 

f oraminous conveyor belt (7 , 11) and a plurality of sta- 
tionary nozzles (14) for blowing cold air in the form of 
jets towards the underside of the non-f oraminous conveyor 
belt in an area which extends over the width of the non- 
30 f oraminous conveyor belt. 

5. An apparatus as claimed in claim 4, char- 
acterised in that the non-f oraminous conveyor 
belt (7, 11) comprises a non-f oraminous foil strip (11) 
supported by a f oraminous supporting belt (7) . 

35 6. An apparatus as claimed in claim 4, char- 

acterised in that the non-f oraminous conveyor 



WO 98/49505 PCT/SE98/00735 

7 

belt is a single non-foraminous belt of metal or some 
other material having good thermal conductivity. 

7. An apparatus as claimed in any one of claims 4-6, 
characterised by a superposed, non-f oraminous 

5 cover belt (19) , which is arranged above the non-forami- 
nous conveyor belt (7, 11) to cover a food product (6) 
positioned on said conveyor belt, and a plurality of 
additional stationary nozzles (24) for blowing cold air 
in the form of jets towards the upper side of the super- 
10 posed, non-f oraminous cover belt. 

8. An apparatus as claimed in claim 7, char- 
acterised in that the superposed, non-f oraminous 
cover belt (19) is a non-f oraminous foil strip. 

9. An apparatus as claimed in claim 7, char- 
15 acterised in that the superposed, non-f oraminous 

cover belt is a belt of metal or some other material hav- 
ing good thermal conductivity. 

10. An apparatus as claimed in any one of claims 
4-10, characterised in that it constitutes 

20 a prefreezer (5) for a freezer (1) for complete freezing 
of the food product (6) . 
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